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(54) [Title of Invention] Non-volatile Semiconductor Memory Device 
(57) [Abstract] 

[Object] To achieve an EEPROM with very high density by providing a simple 
peripheral circuit. 

[Construction] 

A bit line selection transistor QBL is provided between the bit line BL edge section and 
the bit line driving circuit 22 of an EEPROM memory cell array 21 comprising a 
memory transistor and a selection gate transistor in such a manner that the bit lines 
not to be written are made to be in floating status during data writing by the on-off 
control of the bit line selection transistor QBL. 

1 

[Scope of Claims] 
[Claim 1] 

A non-volatile semiconductor memory device comprising a memory cell array wherein 
at least one memory transistor on which an electric charge storage layer and a control 
gate are integrated through an insulation film on a semiconductor substrate and a 
memory cell made of a selection gate transistor which is connected in series with the 
memory transistor, arranged in matrix, a bit line with the drains of the selection gate 
transistors lined up in the row-direction of the memory array being jointly connected, a 
control gate line and a selection gate line, on each of which, the gates of the memory 
transistors lined up in the column-direction of the memorial cell array and the 
selection gate transistors are jointly connected, and a bit line electric potential control 
means for setting the bit line to low electric potential state or a floating state 
depending on data during data writing time. 

[Claim 2] 

A non -volatile semiconductor memory device comprising a memory cell array wherein 
at least one memory transistor on which an electric charge storage layer and a control 



gate are integrated through the insulation film on a semiconductor substrate and a 
memory cell made of a selection gate transistor which is connected in series with the 
memory transistor are arranged in matrix, a bit line with the drains of the selection 
gate transistors lined up in the row-direction of the memory array being jointly 
connected, a control gate line and a selection gate line, on each of which, the gates of 
the memory transistors lined up in the column-direction of the memorial cell array and 
the selection gate transistors are jointly connected, and a bit line selection transistor 
which is provided between the bit line and the bit line driving circuit. 

[Claim 3] 

The non-volatile semiconductor device of Claim 2 wherein, during the data writing 
mode in which electron injection is executed for the electric charge storage layer of the 
memory transistor selected by the application of high electric potential on the control 
gate line, a low electric potential output of the bit line driving circuit is transmitted to 
the bit line connected to the memory transistor for which electron injection is executed 
by on-driving the bit line selection transistor, while the bit line connected to the 
memory transistor for which electron injection is not executed becomes the floating 
state by off-driving of the bit selection transistor 

[Detailed Description of the Invention] 

[Purpose of Invention] 

[0001] 

[Field of Application] 

The present invention relates to a non-volatile semiconductor memory device 
(EEPROM) having electrically re-writable memory transistor on which electric charge 
storage layers and control gates are laminated. 

[0002] 

[Prior Art] 
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NAND cell type EEPROM on which a plurality of memory transistors are arranged in 
series are known as some examples of EEPROM with very high density. A memory 
transistor, having FETMOS structure in which a floating gate and a control gate are 
connected through an insulation layer on a semiconductor substrate, composes the 
NAND cell wherein a plurality of memory transistors are connected in series in such a 
manner that adjacent memory transistors share the source and drain. These NAND 
cells are arranged in a matrix to form a memory cell array. Drains on one side of the 
NAND cells lined up in the row-direction of the memory cell array are jointly connected 
to the bit line through respective selection gate transistor while sources on the other 
side are also connected to a joint source line through the selection gate transistor. The 
control gate of the memory transistor and the gate electrode of the selection gate 
transistor are jointly connected in the column-direction of the memory cell array 
respectively as a control gate line (word line) and a selection gate line. Hereafter, 
operations of the NAND cell type EEPROM will be described. 

[0003] 

Data writing for memory transistors is executed based on the distance from the bit line. 
The memory transistor furthest away from the bit line is executed first. In the case of 
n-channels for example, high electric potential (20V, for example) is applied to the 
control gate of the selected memory transistor, as a result of which intermediate 
electric potential (10V, for example) are applied to the control gate of a non-selected 
memory transistor and the gate of the selected gate transistor. To the bit line, 0V ("1", 
for example) or intermediate electric potential ("0" for example) are applied. At this 
time, the electric potential of the bit line is transmitted as far as the drain of the 
selection memory transistor through the selection gate transistor and the non-selection 
memory transistor., 

[00041 

If there are data to be written (when "l w data), a high electric field exists between the 
gate and the drain of the selection memory transistor and the electrons are tunnel 
injected from the substrate to the floating gate. As a result, the threshold value of the 
selection memory transistor moves to positive direction. If there is no data to be 
written (when w 0 tt data), the threshold value does not change. 
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